A historical cohort study was carried out in an agricultural research institute in the Republic of Ireland to investigate a perceived excess of cancer deaths among employees. The objectives of the study were (a) to confirm whether or not total or cause specific death rates among selected employees were higher than expected based on national figures, and to quantify any excess, and (b) to identify centres and employee grades associated with any excess risk. The cohort comprised all administrative, research, and technical staff employed for at least two years between 1960 and 1980, giving a final total for analysis of 1323 employees.
There have been reports of an increase in cancer risk among laboratory research workers. A review by Sascol describes reports of higher than expected risks of cancers of the haemopoietic system, bone, brain and pancreas in chemists and laboratory workers. Cordier' reported an excess of bone cancer in men and of pancreatic and brain tumours in women in the first results of a mortality study in the Institut Pasteur in Paris. Belli3 and his colleagues in the Institute Superior di Sanita in Rome found low mortality from total cancers but an excess of pancreatic, brain, and haemopoietic cancers in technical staff and of breast cancer in female workers overall. Most reports are, however, based on small numbers of malignancies with few statistically significant results.
This study was undertaken to investigate a perceived excess of cancer deaths among employees of a large agricultural research institute in the Republic of Ireland. Concern was expressed by staff at the institute in the mid-1980s that deaths from malignant disease, particularly brain tumours, among research and technical staff were higher than expected. It was impossible, however, to evaluate this claim without investigating the mortality experience of the total workforce and it was therefore decided to carry out a historical cohort study, to which the management and workforce gave full cooperation.
The objectives were as follows: (a) To identify whether or not total or cause specific death rates among the study population were higher than expected based on national rates, and to quantify any excess seen. (b) To identify locations and employee grades associated with any increased risk.
Materials and methods

COHORT DEFINITION
The defined cohort for the study comprised all administrative, research, and technical staff employed in the institute for at least two consecutive years in the period 1960 Person-years of follow up were counted from the date at which the employee achieved Results Eight hundred and seventy two (66%) of the cohort of 1323 employees were men, with 52-7% of the men and 88-7% of the women first employed in the institute under the age of 25 years (p < 0.001). Table 1 shows the observed and expected deaths, the O/E ratios, and the death rates for men and women separately. The healthy worker effect is pronounced, especially in women, who were much younger at first employment. The four deaths in women did not allow for further analysis and the remainder of this report deals with the 54 deaths among the 872 male employees.
In men the O/E ratios tended to decrease with age at death suggesting that within the institute mortality may have been highest in younger persons. This trend was not statistically significant. A similar non-significant effect was seen when mortality was examined by years since first employment. Table 2 shows the distribution of causes of death among the men. Twenty two of the 54 deaths were from cancer giving an O/E ratio for all cancers of 1-2 (95% CI 0-8-1-9). Only bladder cancer (O/E = 9-3; 95% CI 1.9-27.2) and brain cancer (O/E = 4 7; 95% CI 1-2-11 4) showed a significant excess above expected and leukaemia/Hodgkin's disease showed a non-significant increase (O/E = 2-4; An investigation of brain tumours and other malignancies in an agricultural research institute 
Discussion
In this agricultural research institute there was a clear demonstration of the healthy worker effect; total death rates were lower than the national rate as were deaths from diseases of the circulatory system and accidents. Deaths from all cancers were raised, however, with a statistically significant increase in deaths from brain and bladder cancer. There was a nonsignificant increase in deaths from leukaemia/Hodgkin's disease whereas deaths from the common cancers, lung and gastrointestinal tract, were respectively lower than or equal to expected. The study cannot, however, be considered an independent test of the effect of an occupational exposure as it was undertaken because there was already a perceived problem.
There are other factors that must be considered in interpreting these results. Firstly the numbers of deaths in this, as in many previous studies, are small, 22 cancer deaths overall including three from bladder cancer and four from malignant brain tumours. Because variable and subgroup analyses were decided on before the data were collected, however, the analysis was not biased towards detecting spurious effects.
The histologically based reclassification of the non-malignant brain tumour from ICD code 239-6 to code 191 biased the analysis towards finding an excess in this cancer as no corresponding upward adjustment could be made to the expected numbers. Three brain tumour deaths are however, still above expected (O/E = 3-5; 95% CI 0-7-10-3), and the national brain tumour death rate would have to be increased by at least 28% to transform the excess based on four deaths to nonsignificance. Aggregating the Irish vital statistics figures from 1980 to 1989, 77% of all "neoplasms of unspecified nature" (ICD 239) would have to have been reclassified as brain tumours to achieve this result. Death certificate miscoding of this order of magnitude is unlikely and although the quoted O/E ratio based on four deaths from brain tumours may be inflated to some degree, including only three deaths could have biased the results to a far greater extent in the other direction.
Apart from these caveats, does the evidence of this study point to an occupational risk among research workers in this institute for bladder or brain cancer? All deaths from brain cancer occurred in research workers in the plant and soil science area, and a trend of increasing risk with duration of employment was seen. These data do suggest a possible occupational aetiology with a cumulative effect over time. 
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